Targeting bacterial membranes: identification of Pseudomonas aeruginosa D-arabinose-5P isomerase and NMR characterisation of its substrate recognition and binding properties.
The identification and characterisation of Pseudomonas aeruginosa KdsD (Pa-KdsD), a D-arabinose-5P isomerase involved in the biosynthesis of 3-deoxy-D-manno-oct-2-ulosonic acid and thus of lipopolysaccharide (LPS), are reported. We have demonstrated that KdsD is essential for P. aeruginosa survival and thus represents a key target for the development of novel antibacterial drugs. The key amino acid residues for protein activity have been identified. The structural requirements for substrate recognition and binding have been characterised for the wild-type protein, and the effect of mutations of the key residues on catalytic activity and binding have been evaluated by saturation transfer difference (STD) NMR spectroscopy. Our data provide important structural information for the rational design of new KdsD inhibitors as potential antibacterial drugs.